Photodissociation of orange i monoanion studied using an electrostatic storage ring by Saito, M. et al.
Photodissociation of orange i monoanion studied using an
electrostatic storage ring
Downloaded from: https://research.chalmers.se, 2019-05-11 18:26 UTC
Citation for the original published paper (version of record):
Saito, M., Tanabe, T., Lintuluoto, M. et al (2017)
Photodissociation of orange i monoanion studied using an electrostatic storage ring
Journal of Physics: Conference Series, 875(4)
http://dx.doi.org/10.1088/1742-6596/875/4/032035
N.B. When citing this work, cite the original published paper.
research.chalmers.se offers the possibility of retrieving research publications produced at Chalmers University of Technology.
It covers all kind of research output: articles, dissertations, conference papers, reports etc. since 2004.
research.chalmers.se is administrated and maintained by Chalmers Library
(article starts on next page)
Journal of Physics: Conference Series
PAPER • OPEN ACCESS
Photodissociation of orange I monoanion studied
using an electrostatic storage ring
To cite this article: M. Saito et al 2017 J. Phys.: Conf. Ser. 875 032035
 
View the article online for updates and enhancements.
Related content
Photodissociation of chlorophyll
monoanions studied using an electrostatic
storage ring
Manabu Saito, Tetsumi Tanabe, Koji Noda
et al.
-
Photodissociation of cold fluorescein
monoanion studied using an electrostatic
storage ring
Tetsumi Tanabe, Manabu Saito and Koji
Noda
-
pH sensor based on boron nitride
nanotubes
Q Huang, Y Bando, L Zhao et al.
-
This content was downloaded from IP address 129.16.30.220 on 11/04/2018 at 10:07
1Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd
1234567890
ICPEAC2017 IOP Publishing
IOP Conf. Series: Journal of Physics: Conf. Series 875 (2017) 032035  doi :10.1088/1742-6596/875/4/032035
Photodissociation of orange I monoanion studied using an electrostatic 
storage ring 
M. Saito*1, T. Tanabe†, M. Lintuluoto‡, E. B. Starikov§, K. Noda¶, 
T. Majima*, S. Tomita||, and K. Takahashilll 
*Kyoto University, Kyoto 615-8540, Japan 
† High Energy Accelerator Research Organization (KEK), Tsukuba 305-0801, Japan 
‡ Kyoto Prefectural University, Kyoto 606-8522, Japan 
§ Chalmers University of Technology, 412 96 Gothenburg, Sweden 
¶ National Institute of Radiological Sciences, Chiba 263-8555, Japan 
|| University of Tsukuba, Tsukuba 305-8573, Japan 
lll National Institute of Advanced Industrial Science and Technology, Tsukuba 305-8566, Japan 
Synopsis Photodissociation of gas-phase orange I monoanions was studied by using an electrostatic storage ring. 
By comparing their wavelength spectra with those in the liquid phase and with theoretical predictions, it is 
deduced that the spectra originate from different tautomers of orange I monoanions. 
Orange I is one of the most popular dyes and has 
been studied both experimentally and theoretically. 
There have been a number of studies on the 
photoabsorption of orange I molecules in the liquid 
phase, but not in the gas phase. Recently, we 
studied photodissociation of gas-phase fluorescein 
monoanions using an electrostatic storage ring and 
deduced that the photodissociation spectra 
originated from various tautomers of fluorescein 
monoanions [1]. Meanwhile, desodiated orange I 
monoanions ([orange I-Na]–) can exist in two 
tautomeric forms: azo and hydrazone forms (Fig. 1). 
Here, we present the photodissociation of 
desodiated orange I monoanions in the gas phase 
studied using an electrostatic storage ring.  
Figure 2 shows the experimental setup. The ions 
were produced in an electrospray ion source. The 
ions were then stored in an ion trap and accelerated 
to 20 keV. After mass-analyzed, the ions were 
injected into the storage ring. The stored ions were 
irradiated with an OPO laser pulse (410–660 nm) 
and neutral products were detected using an MCP 
detector. The storage time in the ring before the 
laser irradiation was variable up to the order of 
seconds. 
Figure 3 shows the yield of neutral particles 
produced by the photodissociation as a function of 
time for different storage times in the ring. As 
shown in the figure, the time spectra varied 
depending on the storage time before the laser 
irradiation. By comparing the yield of neutral 
particles as a function of the wavelength with the 
absorption spectra in the solution phase and with 
theoretical predictions, we deduced that the 
wavelength spectra originated from two tautomeric 
forms of the orange I monoanions: azo and 
hydrazone forms. In addition, we observed that the 
wavelength spectra depended on the storage time 
before the laser irradiation.  
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Fig. 1 Chemical structures of orange I monoanions. 
Fig. 2 Experimental setup. 
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Fig. 3 Counts of neutral particles produced by the 
photodissociation of orange I monoanion as a function 
of time, for different storage times in the ring. 
